We investigated 60 cases of so-called denture fibroma, most of which occurred in women in their 50s to 70s. The most commonly affected areas were the upper alveolar ridge and the bottom of the alveolabial sulcus, and most of the prostheses responsible were complete dentures. Elevated and tumor-like lesions were most frequent. Histopathologically, about 60% of the lesions were of the fibromatous type. Degeneration and inflammation of the salivary glands were identified in one third of cases.
Introduction
The oral mucosa is subject to a variety of injuries through the wearing of artificial dentures. These may be manifested specifically as trauma, generalized inflammation, inflammatory hyperplasia, papillary hyperplasia of the palate and denture base intolerance or allergy [1] . Among these, so-called denture fibroma is one of the most frequent lesions resulting from a chronically ill-fitting denture, and is manifested as inflammatory hyperplasia of the tissues along the denture border. This condition is also known by several other names, such as denture injury tumor, inflammatory fibrous hyperplasia, epulis fissuratum, redundant tissue and so on. However, no clinicopathological studies of the disease on a large scale have yet been carried out. The present study was undertaken to examine a large number of cases of denture fibroma clinicopathologically.
Materials and Methods
The study material comprised 60 cases of so-called denture fibroma, which was diagnosed at formalin, routine paraffin sections were made. They were stained with hematoxylin and eosin, azan-Mallory and other techniques.
Results
Sex and age distributions are shown in Table 1 . Of the 60 patients, 14 were males and 46 were females. Most were in their 50s to 70s, and no patient was younger than 40 years. The average age was 64 years, with a range of 41 to 90 years. As for the type of prosthesis responsible, most cases were due to complete denture ( Fig. 1) , followed by partial denture, as shown in Table 2 . The locations of the lesions, according to the classification of READE et al. [2] , are shown in Table 3 . The upper alveolar ridge and the bottom of the alveolabial sulcus were the most commonly affected areas, accounting for 18 cases, followed by the lower ridge and the bottom of the sulcus in 8 cases. Table 4 shows a summary of the macroscopical and histological classifications of the lesions. Elevated and tumor-like lesions were most frequent, followed by flabby ( Fig. 2) , and polyp-like lesions. Histopathologically, the fibromatous type occurred the most often, and then the mixed and granulation types. Table 5 gives a summary of subepithelial and epithelial microscopical findings. Fibrosis was the most common feature, followed by bleeding, inflammatory cell infiltration and myxomatous degeneration. Hyper-and para-keratoses occurred the most often, followed by elongation of rete pegs and Table 1 Age and sex distribution Table 3 Location Table 4 Macroscopical and histological classification acanthosis. Degeneration and inflammation of the salivary glands were observed in one third of cases ( Fig. 3 ).
Discussion
Oral lesions caused by ill-fitting dentures include ulcerative, traumatic, keratotic, tumor-like and hyperplastic lesions [3] . Denture stomatitis is the most common condition, affecting the palatal mucosa in about 50% of wearers of complete or partial removable dentures. Denture irritation hyperplasia, which is caused by chronic injury of the tissue in contact with the denture border, occurs in about 12% of denture wearers. Flabby ridge, which is replacement of the alveolar bone by fibrous tissue, is present in 10-20% [4] .
The sex and age distributions of these conditions among Japanese are almost the same as those in other countries [5] [6] [7] [8] [9] [10] [11] . Females were predominantly affected in the present study and this is generally true in the literature. The reason for the predominance in females is not clear, but predisposition of sex might have something to do with the genesis.
So-called denture fibroma is caused mainly by mechanical stimulation by ill-fitting dentures, and other factors, for example, delayed clearance of food particles, oral bacteria, reaction to an allergen in the base resin, secretory disturbance of the salivary glands, and hypofunction of endocrine glands [12] , may be implicated. As to the type of prosthesis responsible in the present study, complete denture was most often used (86%). The available data indicate that the burden of occlusal pressure from a denture plays an important role in the occurrence of the disease, and suggest that denture fibroma occurs mainly through a mucosal-borne denture (complete denture) and rarely through a mucosal and tooth-borne denture (partial denture), since a partial denture has clasped teeth. This suggests that a longer denture border might be responsible for increasing the extent of tissue damage. The outline of a complete denture is also so large that it could occasionally disturb the function of the salivary glands, as mentioned below. Therefore, there are differences in the frequency of this disease between complete and partial dentures. With regard to jaw movements, the mandible pushes up the maxilla, especially in the anterior area which bears its force. In addition, the form of an upper anterior denture generally has undercut, which damages the mucosa during wear and also upon removal. For prevention of these lesions, attention should be paid to adequate dispersal of denture occlusal pressure and the creation of an adequate form of denture base. Lesions were more often located on the alveolar ridge and at the bottom of the alveolabial sulcus, as in previous studies [8] [9] [10] . These data indicate that these areas tend to suffer ill-fitting denture irritation.
With regard to the macroscopic view of the lesions, flabby and polyp types were reported to be most common by YAMAMOTO et al. [8] , but in the present study, elevated and tumor-like lesions were most frequent. This difference is probably due to subjective interpretation.
The subepithelial features reported previously [8, 9, 11, 13, 14] and in the present study were almost the same. In a histological classification of these lesions, ENDO et al. [9] reported that the mixed type was most frequent. However, their study included only 6 cases. In the present study, the fibromatous type was observed most often among 60 cases. Presumably the histological appearance will depend on the term of denture wear and the response of the tissue to dentures. In the epithelium, hyper-and para-keratoses were identified in most of the present cases, being comparable with other reports [8, 9, 11, 13, 14] . It is generally said that physical irritation as an external cause, especially in ill-fitting dentures, can produce keratosis. KucHINKA [11] pointed out excretory disturbance of the salivary glands in patients with these lesions, and also stated that so-called denture fibroma originated from chronic recurrent mucous granulomatous inflammation. In the present study, degeneration and inflammation of the salivary glands were also observed in one third of cases.
As for the treatment of this condition, there are two approaches. First, when the lesion is reversible, non-surgical treatment is recommended, such as relaxation of the lesions, trimming of the denture border [3, 15] , massage using a tooth brush [16] , use of elastic lining materials [17] , and tissue conditioning materials [18, 19] Second, when the lesion is irreversible, surgical treatment must be performed [2] . It is necessary to make an adequate base for a new denture, to decrease the extent of overbite, to increase the extent of overjet in the arrangement of artificial anterior teeth, and to use undersized molar teeth.
Conclusions
Sixty cases of so-called denture fibroma were studied clinicopathologically and the following results were obtained:
1. Most of the cases occurred in women in their 50s to 70s. The most frequently affected areas were the upper alveolar ridge and the bottom of the alveolabial sulcus. Most of the cases originated from complete dentures. 2. Elevated and tumor-like lesions were most frequently among the macroscopically classified lesions. 3. Histopathologically, about 60% of the cases were of the fibromatous type, followed by the mixed and inflammatory types. Degeneration and inflammation of the salivary glands were identified in one third of cases.
